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(54) METHOD AND APPARATUS FOR DETECTING DEFECT OF INK-JET NOZZLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect troubles of an 
ink-jet nozzle such as clogging, ink splashing, 
displacement of ink droplets and color irregularity 
with a high accuracy. 

SOLUTION: A test pattern 15 is printed on a test 
recording medium 3 by a printing head. A group 1 8 
comprising a row of ink particles 1 6 in the pattern is 
photographed by a sensor means forjudging normality 
or abnormality of the ink ejection by finding the 
average area, rim end position, and center interval of 
the ink particles by image process. Moreover, with an 
RGB filter mounted on a light receiving means of the 
sensor means, the image is taken in while switching 
the filter according to the ink color. 
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(54) [»bc>£*h ^>9i>*vv;x)v?>*&imi$mmmz 



(57) [gift] 

[J*K*R] EP5^? F4«cj:0^HB«W*3«: 
?-* i 5£S*?u * 

ttl 6©M^6ft&^U-yi 8£-fe>tf#f£l 

fc, *>tf*«l©»fc^R2 4{CttRGB7^*2 




(2) 

1 

bfc4>*tt©FXh'<*->*fc»U *©Bft£« 
arac^KJrOttEf X M*->t»t,»?<r>*llt 

MB** h^*->CD+©8»«i©^>^tt©W4 l * 

fftgB¥$ffifSK:*f T *R>T£©S!l£©®f8£43)5£fI i L X 10 
£-< > *tt©®^<ttb«8rr S C i Ct«fc 0 A > *ttB©iE 

©*&tfe*n#8;. 

[ 2 ] EfPT-v ? KtCj:*) fX h ia&$ftKEre 
®T£c iiiBfx h/^->iCO^TT^>f Itfc 

WEf* h^^->©*©W»ffl©^>^tt©W«: 1 * 20 

©x*flH«ttS*#«!>> 

Miex«Am^©«^&»Mi©fi«flsa^tt 
xn^iru 

MBXHtMEEP?^? K©£T©>>>OKc-ol>TiOI> 

©WHMarttt. 

WEf ^ h^dr->©*©fflaffl©-/>^tt©W 3 & 1 * 
«HB^iU-'^rt©«/>^tt©»tt«rll2JiL, 

*'i>IBIP»**e6, 40 
iwE Y# A4>Amm©**a i »MB©tt««ttll^ tt 

®t*c itcj: o -r >^tt©Y*fiittii-rn*«sr 5 

Xg*»U 

8iJEX*I£lftEEP1^9 F©±T©^X;l/(Coiir^;U 
©TftflttEfrtS. 

[ n«a 4 ] me «ou- ^w© -y > *«©a»*3* o 

i&WRfc, *©*;u-7©^>*fefci£CT^atoR 
GB?< ***tt0«*&#6*afc:a> h ^X hrfft 
OiitfC ■r*««3il^3©l»rtl)^-K: 50 
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mms ) fx y^mm^wmt. we** 

«E-fe>^RjW. JWBfXh/<4i->rt©-f 
>*tt©flW>&&& lo©^-^6©SM**fB* 

ttE-fe>^#a*»Ei o©yji/-^©^>^iwj«ce 

<t. *«itfcCt*W«4«-f>^y*9h^XJU© 
[ IS^ 6 ] WE ? * J: 

», 3«(caHftsnfcRGB7 ****** as*** 

T u A to *> ft & c <t * 198t (t * * if #B 5 Eifc© A > * 
s** 9 h yX;u©*mffc*agg, 

[im©mnrm] 

[000 1] 

^>*tt©ttETftfc £©*££* 
*MBT*<f 9 MX;l/©**^#8»tf*© 

ssficcrar*. 

[0002] 

tffi*©a«) ff«ecen^-r&fta©*mffl^>^sp* 
j^n^-tt, il$fflr^oW^i2iffi©^ii^pj^ 

*/srs^xji/©a3W*r*T«B««tfe©i<tD, *n 
rt/c. 

[0 00 3] ft*. C©J:^&>'X;l/a8S*i39©^ 
^^U/cig^, *^l/-dr*SEU¥*©H«i^6fl»r 

3^0. BW*©H*^^*SraK:ttfiSfi:g«*s-r 

«^S©^p a p^^T^>pfft^*«C^ 
[0 0 04] ^cr, Cti6©WH*JS?»f ^HiL 
t. »»^2 7 0 8 4 3 9^^tC«, 

9 K (^Xju-v9 K) ecf-xh^^->©»*fl«jK*ro 
0^a*KW, **©E«BS©«lffl^ec*^'C*©i£ff 
CcKtt^XhEIMK±K:f k Xh/^-->€SHfU * 
©rX h/^ jr->%VaH8flE3tiri^W>©/< jr-> 

ijt^r^cifcj:^, ^>^©^ttffl*«wrr«a« 

*iW^$nTt>S. *fc. 4$tt«2 7 1 2 1 6 8^^ 

tctt, fx h©R«c— SKiKBt^-e'yfc^T©^ >^^«: 

O^T^^^rJi^L, #^©-f>^«LKoir»Tfi*|>ffl 
g^^tiBU, ^©fi^fi«*^«)3EA6*i/cSWl[*i>ffl 
KittRLTX. Y#fil©ffiRrn*IHBU. 5 65C^ 



# 
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©D a D^s?iiTSR^^3nri^ 0 $/c, gem* 

6- 1 9 8 8 6 6 7"X b^*->£te*U 

[000 5 ] 

2 7 0 8 4 3 9««8(DJ: 5&B»**~>©lt«T 

*>©t&*fc*t>, *mic®nv*>z>. nmmi 
1 2 i b 8#&frctf. &j>9m>wbwa&w$SL 
watt Jt«*r s c * o 4tarn*«je u i 5 ± o 

fc*. ttc, #08¥6 - 1 9 8 8 6 6f&«(Dnfi>g 

[0 00 6 ] JJB©£ VJtim^&fSft'rS 

[0 00 7 ] 

1 <£>-%m*> EIPJ^ ? Ffc J: 0 rX h£& 
I(*OTUc^^Of^ F>**->©Bfc*»fc 

>^ttfl*©E«*fci««*«jrr&xa**o, fuss 
[0008] cow/iJtKijco, *©y;u-^rtfc»&-r 
b»**«>, *w^ffi»K*f"r&W3i©*^©ffigi* 
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4 

*Wfcrrsc<t#-c*s. t ©&£{*, h*?^? f©£ 

tt©yX;l/«c»t-C^JU-y*tt-rtf3b*i, Ufefc*© 

x\ ^+»«cisi*«K*s»6n*. -mm is mo 

JWciW S^SftfteffliLtfl -2ffl©J:5K:4>»L3&> 
JSSOfcWDr, ±B©J:5<rtl«ttWcJ:S*(j6r+ 

10 [0009] *ftlB©»2 ©*ffitt. EH^-n 9 FKJ: 0 

flHfcU *©H«*«affl , rsci«cJ:0«HBf t Xh^$r 
->Ccot»r^>^ti:Hi©jE«*fc»SS*«»DT^* 
tte*lr»T, WIEf XHA$r->©*©*«[fi©^>^ 

ftoj»tei^-^itr|»t/, WE^-^rt©-/ 

>*tt©*tt**MU &^>*&©X;£fi 

WKiis-r&*ifii-rarbfe9J¥^9 f©±^^) « 

fcttBfc**, Mex«nWffiB©i(Att^*/Ni© 
M^WjgttiJttt^ & c i fc J: 0 ^ > £&©X;6fflftB 

©£t© -/ XiU«c-3i»r y>u- T^ftriT 5 c t 

[ooio]*2<o*attt. ^u-^rt©-f>^e© 
x*fi©asrn**B»Jfc«'c*ftrr*c i3&«r*4. 
^n^n©^>^t4«coL»rx*i^«lWfta%*a>, * 
ti6©»*«t*/h«©^**«)-c*©ii*«5e<itjt 
«T*. J±^©J^m, «e«M±©fe©3W*htf % x* 

r*i©fia*rn^tt^ (u^^t, -e©^-^©-/ 

>**toM©SLft#*StO ifljrr&C 
30 [0011] $&B©$3 ©*ffi« k EP^^ 9 FCC J: D 

->ccour-{>^tta©iE«*/dsss*«»nT** 
Sfcfei*?. arief*xh>r>-5i->©4i©a»fi©^>i? 
tt©M« 1 b-cm&L, tm#>\>-7tovA 

>^tt©^tt*ftfiL, *^>ftt©Y#rfiJjSN»ttB4: 
3|»«6ci«:J:»)*^>^tt©W*ttB***, *uia* 
ttUtfcl), W«"r4 2o©^>^ttM©Y*|nJ (>f> 
ftt©W*lfiI) 4M»M**fe. «CY*I**^B»© 
40 «^«i»^«©||%«5e«<!:tl*«*SCi6C<fcO^> 
^tt©Y*ft&BTti«r«ffi'rSJDg«:WL. Biii2X^ 

«rffiaEn^> F©*r©^x)wc-pt>r^-^»tt 

[ooi2]*3©*sm ^i/-^w©-r>^tt© 
Y*rt©ttBrn*«wtt»-ciMarr*c 

ttc, Y^^ttOYSftOfflai-ftliB^^^tt©*^ 
IBM©E»**«rs. -r>^tt©*^B«*©«Y> 
ftt©Y*lfiijS8*ftB , r&*)^±T»©Yffi««©ffi© 
50 *a£LT*J*>6ft*©T, B»TS2o©-r>^iB© 
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5 

■MOTH***. *t%z>®m*tm>m<D&m#>x* 
<D&%mz®±tmtz. mots*. ne.m±ot> 
©#**«, Yim<oaarrtitfif:^iK -5*o**m 

^tc»* «>©#** ±ffi&r*c£#r*&. «±©» 
2, »3©*ttR:J:0> -r>*ta©x. Y#ffl©ttK<r 

[0013] tuiam i a^e>»3 o*ffi(c*jt>rB. ine 

- ^(0 -f > 9 §J KJfct T £3fc8iS© R G B 7 * iU * £ty 0 

t«6fflLrt»&©r % RGB:M;i>**3S:tW»)§*.ft 
[0014] »E©&^*SBfc**fe«>©. 4:^fiC 

tt*^ v h -/x^©^*«waj«aBtt, «r* hts 20 

fcD, »E*>****«, WE?-* 

rt©-<>*&©?*&>6&* io©yju-^>6ojsw* 
T*a*#a<fc*«** ssk:, me-b>^K«mB 
££^a<t, fiE3X?afe&©ttttft4*«ra'*-*H 

[ 0 0 1 5 ] *fc. ME? <;U*^R;te<i:tfiiyE£3fc^ 30 
•R», 3^Jfc&a*ttfcRGB7<;l>*%WT*£^ 

[0016] 

[»W©«*©»»3 OT, *»W©Wfc©«*€rHffi 

tt»»r*. 2tt?xhE«w#3©Btt*grc*s. 

*«>5fc«)»ffl©E«R*fflc*ro&. t>*^*HHc 40 
Ei>**j&rfc<fci>#, 4>*©kd#£©5J>&c>e» 

i#*«Dn-^6©raec, Eiitf&©£0S©3«:foJ: 
^0ito©/cto©3Aa-;i/7, 8, fc<fccflgK©# 
-/ Ko-iU9%Wtre*^W6ti, *#©&i»J:5K: 
HtShTl**. *fc. 7*xF><*->©EP^fiBl 0 
fc£ tf*©*HHB« 1 1 KtWJi-Pft^a 9*12. I 
3«r»WrEIMI«:3**ti-e*iEn*^9 F4, -fe>1f 
^Sl©*^«iSiSCc«oJ:^CcU*t**. 1 4ttE 
$S${*3 ©WfctefcfcJT S -fe *. so 
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[0 0 1 7 ] :r* F^*->©H*15E7SL 
>*Effi«f*3 «r»*±tf * C 9 1 © 

«fofc«. XtflftfcjHEOrf^h^*-^©*©-/ 

>^#R 1 ©**#aiiH7RL/rt^t^ k JMUBir»6 

H*. Ytt^Hlttll lKfett*E»»<*3©g 

[0 0 1 8] a2tt*%W«:*5tftS^^hM*5r->©- 

^ ^ F 4 tc J: 0 7^* hEMKI* 3 CcRfKOEMrM 
©-<>*tel 6«P^T*C<hteJ:9$fiS3*i*. c© 
EP*^9 F4»3 2<I©^* Fl 7 (.*«TH 

/U:S##Hi©^9 Frftft) *J»r>r*o, #^9 

Fl 7tt8<Bx23*J = 1 6«©yX;l> (B5HW) "C« 
j£$*iTl>£. Lfctf-aT, C©E|*^9 F4»2&M'5 
1 2«©>>XJU£WT&. */c. K 1 7K<fc*m 

7{C*t>T8B©Mn Wfr6fc&-(>*ttl 6©E$*J£ 
lo©y;U~:/l 8<tbTtl&U yXJb©git$0^ 
©*M«:1«*Lr^< fc©r*S. 1^-^18©I5 
lLl»9mmiat*0, JS^®HL2 » 1 3 mm! 

[0 0 1 9 3 *«a©-b>^» 1 ttH^©X*|»l«:* 
ST -2). ^^FE^»#3 6iY*^C^»T6. Ufc^ 

or, y;u-7"i s^titriag^x^ifijcc^SLr^ 
Scutch, ^tcYT^fSjK:^ him®ft3*®m# 
/di, 2aB*R*KX#lft«Cjfe«L.r*au, Wf^!§I 

ttcc«*©4as*rt«E-rs. c©<t^tctr, eh^ 

•^9 K4©^©yX;l/tco(rir, WTCc^T^fcJ: 

[0020] s-r, -fe>^ai{iis3«c^-rj:^tt» 
*ift->rc»*. uflttaBttr*6W«iioi, 

#9^X2 0ACCact^tl^dR%U>X2 
9h22i, $6JC#9^X2 0±KI^W6^7 
^Jbdr2 3*f#©a**^82 4*>^ftD. C*l6«- 

i*iftorx^(fiiK:^i»pJtBCc&oTt^ a ccr ( $ 
^^P2 4tt, S4Ki7KTJ:^tc. *ti**i3M(cft 
asn^«*«^ruY2 4a, 2 4b, 2 4c^ 
0, -&TU^«l7^>abfcD 2 59 2TO7* h^-f 
^-F*^ttSCCD«r«^/c»fij6ia«9ri^. *L 
r36(C, &TWfcttRGB7 -<;U^<i:L/r, 
/;^23R, Hkfe^-f Jl/jr2 3G. t&7^l/^23 
B^^t^htl^, H*. 2 5««*«?-82 4 
©^W*C*^ 0 

[0021] HBtt^ftwoiwaiaci^rflBBBHr, 
nfc3Hatt-eti*nE««#3±©-f >^fwwr*s 
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-^TfiWU ££##2 6 a, 2 6btt**U>X2 1 
«cJ:D«*Sti, xu?h2 2*»iU 3 6fc7*Jl> 
^2 3K1J:oT^>^&1 6*»£©E*bfc2 6 aW:*? 

#3a*>6©^;3fc2 6bW::^;l>*2 3£jl3ftU C 
C D 2 7 Kim b-^OCCD 2 7 ©a^SEE 
3arSK&£ 0 C<Dtc&>* B 7 t> U < ttB 1 3 CCi^r 
J:5«CCCD2 7©ttM«Ett^>*ttl 6©#tt©« 

[0022] mm ©#£ 
aw>*tt©»tt©tBfi 

©«tt«Mk© 2 Hffc^ilCt^ o TjBlIT * . H«»& 
fWttWRLTl>&t»#, fi»©W»H8>'!>*Rl t 
^r-^t«^, «**S2 4*6©ai*fi#K:* 

d 2 7 ©m*«E« -f 1 6 cymRo&n&vsMt 

TZ<DV. mi fc^<fc5&#tt£4>oCCD2 7 (DM 20 
Etc, L*l>fic*SSU WW©*Jfo£ajiL b£* 

[0023] ojyt&oMktsmwmona 
Ay mi 6©jBtt^tt»Lfcft» **i*h©BMs i 

(1 = 1,2, • * • n) <L*©W®BSave *** 
A*. -/>^ttl 6fl^#*ttfi80-l 0 OwmT* 30 

»;>y*m>. *©&*©f»hiwo, wl W2. 

S i =W0+Wl+W2 + «- + Wn 

*©r F 9 F«ttL£Hi«T©CC D 

¥$®SSave tt, 1 £01/- 71 8 -f>* 
ttl 6©ffl»T±SBS i©^£l^**t££J:0* 40 

fcen^. 

Save =ZS i /N 
[002 4] (M«£ffiOi9^ 

ftSave ©aK*ffSftSA itS. lW-;t, «g 
<®SA I*, 

SA =Save xa/l 0 0 

"C£>£ D a«8 0%ISt*^ 50 
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[0 025] ®m 

C©«5effiSAfc»U ±?#«>fcffl*©-{:/*ttl 6 
©MIS i*it«*r*. *©MIJi> «MSAfiLb©-f 

«) . lffltrfeflSIBSA K»fc^6©*«*tl«NG 

(-*>*«:«©»*> tflS-r&. elector, ^ 

-^1 8rtKffS1"-6-f>^ttl 6<D^tta» *>U<tt 
■£Wc£um *fctoWX;u©B£*9«B#Jt« 

u-^fc^o^xjiz-c^ft^iec^ri^o^itte 

[0 0 2 6] (2) »2©:£& 

a, 16 b, ■ • • ©ft® MttM&IB) 

1-«C*>^, ±iB© J: 5 CC^>^&1 6©«tt*JB 
JIT&R£, fttJRA mnJBLL© F ? FiB#HtfIUfcftB 

<2>mm 

±ffi**tti*/|va©*AX*«e«i8iJt«b, AX 

grnwo) c^(c<fcoT, *>-?'i8 

[0 02 7] (3) f&3©#ft 

>*«©*£■!■ 
±T5fc&;fc&-r>*&l B©»Rfr6Y#fl©B»l 6 

f\ leg, • • • oasw*^. ±12© 
<fc ^ 5c ^ > m 1 6 ©j^k^s-t ^r, mwt a ^ m 

JM±© F > F«^U«L)ftflt«ftiBttl/'r*5 < C it, 

-O^ttl 6(co^r^n^ti±T«BfiHI*«*U, ± 
T«©Yffiflltt©fP©*^«r*«>SCir*©S^ (* 

2o©Y>^ttl8IB©*-MBBd*«««>enS. *© 
^-C^lldmax i^ffldmin ©*AY 

JJBW«H©»*«i*'|v|i©*A Y*«ffi«T tit 
AY*irH±<c60K (USftill;) , *«& 

6ng (figrnw^) iid^r-So c*iKj:^r, y 
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[0 02 8] (4) RGB? ifrMHUk 

2Kint*J:5K:> CPUS2 8^6CD^^lHI4SG 
4K»-3t. RGB7 -r***tt*>BilTBBf f -*© 
R*W»)*ff^. Wft*©-f>*«c#t/ttt 
Jfeft©?* JU*2 3R*» Hfe^<D^>^(C*tLr«jli 

^v^ofitt^y- Aureus 
trci>*. *fc, «F«c«a*©^>^«c*jt»r v WS© 
3>h5* hMHic<t,*fc©«eMur»» nfcp&fifc 

JR. ^X;U©@&£ 0 ft £©^£#B8t>6ttfcfce> 

/c^X;l/£ft5£r*£©t\ *©yXJl/©S«*^U 

[0 02 9] S 13 (a) «Hfe<£-r>*<DJi£0-7 -f 
iU^MH^fBr. HI 3 (b) ttfTfe©-f>^© 

B*r*>o. ufc*oT«Mai«jt****c4««rt 30 

[003 0] 

rsjffi«rti©ffl«tfc«. >r > *«©*£««©**«§ t 
»jvB©*ccs^< Y*rtna«r*i©«ttJt«tc <t 0 , 
-o^ttu©iE». B*«eei- 6. -/ 

X;U©g&£0 W>*?Rtf. ttBTft, &A5ft£© 40 

*fc, Y>*©etC{DCrRGB7^**tt9g;tft 
^6Wflg©3>xh7^h€rfi»cur^feirSJ:^K: 
l/rc»ft©r. «ajR©-/>^etc»or 

[BB©n«&tWi] 

[HI ] **W©-r>f h>>X;U©*&&»3§g 
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©&gHr*£. 

[B2] f-Xh^*->©-B«riRtBr*«. 

[B3] fc>?*«©«BHT?**. 

[04] «*#S©»BHT**. 

[B5] *»W©*»IBl*m-r-b>1>'#a©flBBHr 

[H6] H5©IEffilSlr&£, 

[B 7 ] -f >^tt©»tt©1*ffl*»«:«1-Br*S. 

[HQ] ^>^!Kt©ffi@©StHi^«:^THr*S 0 

[sio] 4>moximimriri0WBim*:7fi? 
h?&*. 

[Hii] v>^tt©Y*«tiBrn©«g*tfi*^'r 
h-c&*. 

[012] ^golO^ISoya 7 *0-c*s. 
[HI 3] RGB? < )\s*0Mm*K?®V$>Z>. 

1 -feZ/tfMl 

2 J&ffij^JS 

3 •fXhBMWtt 

4 EfT^ y F 

5 

6 a-;U 

7 rfAD-JU 

8 zJAD-jb 

9 *MFn-A 
1 0 EP^filg 

1 1 ^tB&g 

12 WvZ 

13 ^n-^ 

14 ranted 

15 
16 

17 ^7F 

1 8 

19 %M 

2 0 

2 1 &#U>X 

2 2 X U 9 h 
2 3 

2 4 B5BR7B 

2 5 fRtttiz 

2 6 S«* 

27 CCD 

2 8 CPU§& 

29 ^>^x«;^'J>^ 
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